Heterozygosity for p53 promotes microsatellite instability and tumorigenesis on a Msh2 deficient background.
In colorectal tumorigenesis, loss of function of the mismatch repair genes is closely associated with genomic instability at the nucleotide level whereas p53 deficiency has been linked with gross chromosomal instability. We have addressed the contribution of these two forms of genetic instability to tumorigenesis using mice mutant for Msh2 and p53. As previously reported, deficiency of both genes leads to rapid lymphomagenesis Here we show that heterozygosity for p53 also markedly reduces survival on an Msh2 null background. We characterized the patterns of genomic instability in a small set of tumours and showed that, as predicted p53 deficiency predisposes to aneuploidy and Msh2 deficiency leads to microsatellite instability (MSI). However, heterozygosity for p53 in the absence of Msh2 resulted in increased MSI and not aneuploidy. This implied role for p53 in modulating MSI was confirmed using a large cohort of primary fibroblast clones. The differences observed were highly significant (P<0.01) in both the fibroblast clones (which all retained p53 functionality) and the tumours, a proportion of which retained p53 functionality. Our results therefore demonstrate a dose sensitive role for p53 in the maintenance of genomic integrity at the nucleotide level.